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Introduction

e Selon I’Organisme mondial de la santé (OMS),
I'obésité est considérée comme la premieére
épidémie non infectieuse de I’histoire.

e La mortalité qui lui est imputée peut aller
jusqu’a 22 % de réduction de I’espérance de
vie chez les hommes

e Pathologie fréquente

Endocrinol Metab Clin North Am. 2023 Dec;52(4):617-627.




Dans les unités de Réanimation:

“* un tiers (30%) des patients ont un
IMC 230 kg/m2 et,

7 % des patients ont un IMC 2 40
kg/m2
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Modifications physiologiques
liées a l'obésiteée

v Fonction cardiovasculaire

Systéme vasculaire

Fonction cardiaque

v Distribution et métabolisme des drogues

v Fonction respiratoire

Poumons

Centre de la respiration

Intensive Care Med (2019) 45:757-769




Obésité et Problemes
respiratoires




Physiologie pulmonaire du
sujet obese

Upper airway collapse




Physiologie pulmonaire du
sujet obese

Reduced resting lung volumes (FRC)
in obese lungs due to restriction from
surrounding adipose tissue and
\4 Compliance reduction in lung compliance
du systeme

respiratoire




Reduced
Lung Volumes

DA Beutler et al; AJRCCM 2006




A

Obese

Sex: female
Age: 53 vears
Height: 155 cm
Weight: 125 kg
EMI=52 kg/m?

C

MNon-obese
Sex: female
Age: B5years
Height: 164 cm
Weight: 57 kg
EMI=21 kg/m?

CT lungvolume=3138 mL

CT lung volume=3196 mL

www.thelancet.com/respiratory Vol4 May 2016
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Développement pulmonaire altéré
Altérations de la musculature péribronchique
Altération de la réponse immune bronchique

Hyperréactivité bronchique
Modifications de 'équilibre Thl / Th2
Atopie

"

Leptine, IL-6, TNF-c
TGF-f} 1, éotaxine, CRP

Macrophages Adipocytes

Revue Médicale Suisse — www.revmed.ch — 19 novembre 2008




Adipose tissue in the abdomen
and surrounding chest walls
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Altered Alrway
Smooth Muscle

? Structure and ’
Funcnon
Ventilation-perfusion mismatching
Low Pa0, Hyperréactivité bronchique

Obesity hypoventilation syndrome REM 5|EEP

Respiratory Work of
drive breathing

Altération de la commande
| respiratoire « drive »




Upper airway collapse

‘ Obesity hypoventilation syndrome

Respiratory
drive

Work of
breathing
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Aggravation
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ne altération, apparemment réversible,
Lde la commande ou drive respiratoire







Visceral fat

Anesthésie Générale
Décubitus Dorsal

—

Obstruction of Reduction of
the upper airway lung volume




Prone positioning improves pulmonary function

in obese patients during general anesthesia.

A[\/\] sous anesthésie
générale

Volume pulmonaire

10 20 30 40
BMI (kg - m)

Sous AG: CRF < volumes de fermeture= risque d’atelectasies

P Pelosi Anesth Analg. 1996 Sep;83(3):578-83.




Total respiratory system, lung, and chest wall mechanics
in sedated-paralyzed postoperative morbidly obese
patients.
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Chest. 1996 Jan;109(1):144-51.




[ Avant VM

Apres VM

Complications
Respiratoires
Majeures chez
I’'obése ventile




Influence of body mass index on outcome of the
mechanically ventilated patients

OR : SDRA

|N:1995 I |N:1781 l |N:1002 l

Obese
Severely obese

Normal Overweight

Anzueto A et al. Thorax. 2011 Jan;66(1):66-73




Patient Obese

Specificité Ventilatoire




La Ventilation Mécanique

e Buts:

Particularités physiopathologiques du
patient obese




Intubation
e Obésite : Temps de désaturation réeduit +++

Une Pre-oxygenation

adequate est
necessaire




Pre-oxygenation in the obese patient: etfects of position on
tolerance to apnoea

British Journal of Anaesthesia 95 (5): T06-9 (2005)

doi:10.1093/bjafaei23| Advance Access publication September 2, 2005




Noninvasive Ventilation and Alveolar Recruitment Maneuver Improve
Respiratory Function during and after Intubation of Morbidly Obese
Patients

CPAP-preOxy
Standard (balloon) NIV (PSV+PEEP)-preOxy

Anesthesiology 2011 114: 1354-1363




Noninvasive Ventilation and Alveolar Recruitment
Maneuver Improve Respiratory Function during and after
Intubation of Morbidly Obese Patients

N: 22 : NPPV+RM

Anesthesiology 2011 114: 1354-1363




Noninvasive Ventilation and Alveolar Recruitment
Maneuver Improve Respiratory Function during and after
Intubation of Morbidly Obese Patients

NPPV+RM
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Awake ETI 5-min Awake ETlI 5-min Awake ETI 5-min

Anesthesiology 2011 114: 1354-1363




RESPIRATION AND THE AIRWAY

Difficult intubation in obese patients: incidence, risk factors,
and complications in the operating theatre and in intensive
care units

A. De Jongl, N. Molinari?, Y. Pouzerattel, D. Verzillil, G. Chanques?, B. Jung:3, E. Futier?, P.-F. Perrigault®,
P. Colson*, X. Capdevila® and S. Jaber13*

*Multicentre prospective observational cohort study in ICU
and OT in obese (BMI2 30 kg m2 ) patients

* In cohorts of 1400 and 11 035 consecutive patients
intubated in ICU and in the OT, 282 (20%) and 2103 (19%)

were obese

British Journal of Anaesthesia 114 (2): 297-306 (2015)
Advance Access publication 27 November 2014 - doi:10.1093/bja/aeu373




Service Réanimation

4

Patients admitted to ICU
n=11150

L 4

Patients intubated in ICL)

n=1400

k4

adult consecutive
intubation procedures

n=1400 (100%)

Enrolled:

in ICU

L4

k4

Bloc Opératoire
¥

Patients admitted to OT
n=16944

Exclusively sedated
patients or regional
anesthesia or already
intubated excluded

+ n=5521

Patients intubated in OT
n=11423

Database
not completed
n=2388

k4

Enrolled:
adult consecutive
intubation procedures
in QT
n=11035 (97%)

- v

Obese
n=282 (20%)

Not obese
n=1118 (80%)

n=2103 (19%)

Obese Mot obese
n=8932 (81%)

r

¥

Intubation Difficile
16%

Intubation Difficile

8%

Fig 1 Flow chart of the study.




Intubation de I’'obése

1. Considérer comme Toujours Difficile +++

2. Préparation Adéquate: Intubation vidéo-guidée +++




Strategie Ventilatoire

Chez le patient obese il ya:

1. Baisse de 35% de la compliance du systeme
respiratoire

2. Modification des volumes pulmonaires
(CRF) avec effet shunt

L’anesthésie et la VM majorent ces
phénomenes avec diminution de plus de
50% de la CRF (<20% chez le patient non

obese)




Reéglages du ventilateur

Volume Controlé ou Pression Controlée ?




Tidal Volume Pa0O2/FiO2

Airways Pressure

A

PCV VCV Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cadi 2008 37.5 14.3 18 26.5 10,3 18 32.8% 11.00 [2.86, 19.14] —a—
De Baerdemaeker 2007 31.6 105 12 41.7 119 12 31.5% -10.10[-19.08,-1.12] —a—
Hans 2007 36.4 135 39 35.5 144 40 35.7% 090 [-5.25, 7.05]
Total (95% CI) 69 70 100.0% 0.75[-9.99, 11.48] i i i
Heterogeneity: 12 = 74.21; x? = 11.66, df = 2 (P = 0.003); /> = 83% 30-10 0 10 20
Test for overall effect: Z2=0.14 (P =0.89) Favours VCV  Favours PCV
5 PCV VCV Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cadi 2008 613 91 18 573 81 18 36.1% 40.00 [-16.28, 96.28] -
De Baerdemaeker 2007 612 170 12 645 138 12 7.5% -33.00 [-156.89, 90.89] S T
Hans 2007 650 104 39 643 100 40 56.4%  7.00 [-38.01, 52.01]
Total (95% CI) 69 70 100.0% 15.93 [-17.88, 49.75]
Heterogeneity: x2 = 1.45, df =2 (P = 0.48): 12 = 0%
—200 -1 00 100 200
Test fi Il effect: Z2=0.92 (P=0.36
ke bk ptaii ( ) Favours PCV Favours VCV
i PCV VCV Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cadi 2008 12 1 18 12 2 18 25.4% 0.00 [-1.03, 1.03]
De Baerdemaeker 2007 116 06 12 12 1.2 12 47.1% —0.40[-1.16, 0.36]
Hans 2007 T2 a9 73 23 40 27.5% -0.30[-1.29,0.69]
Total (95% CI) 69 70 100.0% -0.27 [-0.79, 0.25]
Heterogeneity: x* = 0.38, df =2 (P = 0.83): 12 = 0% I
Test for overall effect: Z=1.02 (P=0.31) 4
Favours PCV  Favours VCV
) 3 VCVvs PCV. (») Impact on intraoperative Pag, / Fip, ratio (kPa). (s) Impact on intraoperative tidal volume (mil). (c) Impact on intraoperative
ran airway pressure (cm H;0).




Regles de la Ventilation:
Ventilation Protectrice

e Volume courant: 6-8 ml/kg du poids idéal:

Poids idéal chez I’lhomme : taille (cm) — 100
Poids idéal chez la femme : taille (cm) — 110

CT lung volume=3196 mL CT lungvolume=3138 mL




Regles de la Ventilation:
Ventilation Protectrice

e Maintenir une pression de Plateau < 30
cmH20

e FR: 15-21 cycles/min

e Utiliser une PEP de 8-10 Cm H20 +++

e Utiliser une PEP de: 2/3 Auto PEP

e Manceuvres de recrutement +++




Anesthesiology

1999; 91:1221-31

© 1999 Amcrican Sacicty of Anesthesiologists, Inc.
Lippincon Williams & Wilkins, Inc.

Positive End-expiratory Pressure Improves
Respiratory Function in Obese but not in Normal
Subjects during Anestbesia and Paralysis

Paclo Pelosi, M.D.,* Irene Ravagnan, M.D.,t Gabriella Giurati, M.D.,T Mauro Panigada, M.D.,+
Nicola Bottino, M.D., 1 Stefano Tredici, M.D., T Giuditta Eccher, M.D.,1 Luciano Gattinoni, M.D.§

Application d’'une PEP: trés bénéfique chez le patient
obese dés l'intubation

* Permet d’éviter le collapsus alvéolaire
* Recrutement alvéolaire
* Peu de retentissement hémodynamique

* Niveau de PEP: Pas de niveau optimal!




Application d’une PEP

NORMAL OBESE

Oxygenation increased with

PEEP In obese patients (Fio2 50%):

110 £ 30 to 130 * 28 mmHg
(P <0.01)




® Normal subjects
O Obese patients
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Fig. 2. Relationship between arterial oxygen tension changes
and alveolar recruitment with positive end-expiratory pressure
in normal subjects (black circles) and obese patients (white
circles).




Manoceuvre de recrutement
alvéolaire

Recruitment Maneuvers and Positive
End-Expiratory Pressure Titration in Morbidly
Obese ICU Patients

Massimiliano Pirrone, MD"? Daniel Fisher, RRT? Daniel Chipman, RRT?; David A. E. Imber, BA';
Javier Corona, MD'; Cristina Mietto, MD"% Robert M. Kacmarek, RRT, PhD"? Lorenzo Berra, MD*

s

Ameéliore les volumes pulmonaires

 Ameéliore I’élastance pulmonaire

\ Ameéliore I’oxygénation -/

Critical Care Medicine; February 2016 * Volume 44 - Number 2




Recruitment Maneuvers and Positive
End-Expiratory Pressure Titration in Morbidly
Obese ICU Patients

Massimiliano Pirrone, MD"?; Daniel Fisher, RRT?; Daniel Chipman, RRT?; David A. E. Imber, BA';
Javier Corona, MD"*; Cristina Mietto, MD?"2; Robert M. Kacmarek, RRT, PhD"?; Lorenzo Berra, MD!
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REVIEW ARTICLES

Ventilation strategies in obese patients undergoing surgery:
a quantitative systematic review and meta-analysis’

RM+PEEP PEEP alone
Study Mean SD Total Mean SD Total Weight

Mean difference
|V, Fixed, 95% Cl

Mean difference
|V, Fixed, 35% Cl

Futier 2011 67 25 2 49 14 22 219%
Reinius 2009 12 10 4 7 10 43%
Tafer 2008 2 14 13 3% 10 13 358%

Total (95% C) 45
Heterogeneity: x%= 143, df =2 (P=049): £=0%
Test for overall effect: Z= 4.87 (P =0.00001)

45 100.0%

18.00 [6.03, 29.94]
10.00[1.39, 18.61]
16.00 [6.65, 25.35]

13.90 [8.30, 19.50]

[Impact sur la Compliance pulmonaire ]

-0 -10 0 10 20

Favours PEEP alone Favours RM+PEEP

British Journal of Anaesthesia 109 (4): 493-502 (2012)

doi:10.1093/bja/aes338




REVIEW ARTICLES

Ventilation strategies in obese patients undergoing surgery:
a quantitative systematic review and meta-analysis'

RM+PEEP PEEP alone Mean difierence Mean difference
Study or Sub-group Mean SD Total Mean SD Total Weight [V, Random, 95% Ci IV, Random, 95% Cl
Chalhoub 2007 60.7 108 26 469144 26 204% 1380 [6.88,20.72]
de Souza 2009 432 121 16 35109 14 27.0%  7.70 [-0.53,15.93]
Futier 2011 623 20 22 1145 22 234%  28.20[17.88,38.52]
Reinius 2009 525 161 10 35117 10 202% 1750 [5.16,29.84]

Total (95% Cl) 74 72 100.0% 16.26(8.07,24.40]
Heterogeneity: © =47.02: 42 =957, df =3 (P=0.02): 2= 63% '
Test for overall effect: 7= 3.89 (P = 0.0001)

|

[ [ [
S0 25 0 2% 5
Favours PEEP alone  Favours RM+PEEP

Impact sur PaO2/FiO2

British Journal of Anaesthesia 109 (4): 493-502 (2012)
doi:10.1093/bja/aes338




Effets de la position

Obese : 35 patients obéses': assis (proclive 25-30°)

Figure 2. A morbidly obese patient placed in the sitting position during

invasive mechanical ventilation in the ICU. Crit Care Med 201 3: 41:2592-2599




Effects of Sitting Position and Applied Positive
End-Expiratory Pressure on Respiratory Mechanics
of Critically Ill Obese Patients Receiving

Mechanical Ventilation™ Crit Care Med 2013; 41:2592-2599

Bénéfices:

Améliore la CV, La compliance pulmonaire

 Améliore la CRF (positionnement du
diaphragme)
* Baisse de I'auto PEP

initer le Reflux Gastro-oesophagien /
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Supine at ZEEP
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Décubitus Ventral ???

CHEST Original Research

CRITICAL CARE

Feasibility and Effectiveness of Prone
Position in Morbidly Obese Patients

With ARDS
A Case-Control Clinical Study

Audrey De Jong, MD: Nicolas Molinari, PhD; Mustapha Sebbane, MD:
Albert Prades, Nursing Fellow: Emmanuel Futier, MD; Boris Jung, MD:
Gérald Chanques, MD; and Samir Jaber, MD

CHEST 2013; 143(6):1554-1561




Feasibility and Effectiveness of Prone Position in Morbidly
Obese Patients With ARDS

CHEST 2013; 143(6):1554-1561
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* PP seems safe in obese patients and may
improve oxygenation more than in
nonobese patients.

* Obese patients could be a subgroup of
patients with ARDS who may benefit the

@ost of PP. /

\e—e——  Obese (n= 33)

FicURE 4. The survival curve of obese vs nonobese patients.
There was a significant difference in survival curves based on
Kaplan-Meier analysis (x2=4.9601; P = .0259).

CHEST 2013; 143(6):1554-1561




Sevrage - Extubation

Mahul et al. Critical Care (2016) 20:346
DOl 10.1186/513054-016-1457-4

Critical Care

RESEARCH Open Access

Spontaneous breathing trial and post- =
extubation work of breathing in morbidly

obese critically ill patients

17 patients (BMI > 35)

Martin Mahul'", Boris Jung'*", Fabrice Galia', Nicolas Molinari’, Audrey de Jong', Yannaél Coisel',
Rosanna Vaschetto®, Stefan Matecki®, Gérald Chanques'*, Laurent Brochard®® and Samir Jaber'*

Mahul et al. Critical Care (2016) 20:346




P<0.001
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PSV 7 PEEP 7 PSV O PEEP 7 PSV 7 PEEPO PSV O PEEPO T PIECE AFTER
EXTUBATION

WEANING TESTS




Jean-Pierre Frat Impact of obesity in mechanically ventilated

Valérie Gissot i y

Stéphanie Ragot patients: a prospective study
Arnaud Desachy

Isabelle Runge

Christine Lebert

René Robert

for the Association des

Réanimateurs

du Centre-Quest (ARCO)

study group

Table 2 ICU course in obese and nonobese patients

Complication Obese Nonobese
(n = 8§2) (n = 124)

Post-extubation stridor: no. (%) 1065 (15.3%) 3/90 (3.3%)*

SD Standard deviation

Intensive Care Med (2008) 34: 1991 1998
D00 10100 Ta0] 34-D0E-1 245y




Eur Respir J 2006; 28: 588-595
DOI: 10.1183/09031936.06.00150705
Copyright ©ERS Joumals Ltd 2006

Noninvasive ventilation for prevention of

post-extubation respiratory failure in obese
patients

A.A. El Solh*, A. Aquilina*, L. Pineda*, V. Dhanvantri*, B. Grant** and P. Bouquin*

Parametres

Détresse Respiratoire

VNI (+)
(62)

6 (10%)

VNI (-)
(62)

16 (26%)

Reéintubation

6 (10%)

13 (21%)

Durée de Séjour Réa

11.8+8

18 + 11

Durée de Séjour Hbpital

20.6 + 11

26 + 11

Mortalité

8 (13%)

15 (24%)

Eur Respir J 2006; 28:

288595




The impact of obesity on outcomes after
critical illness: a meta-analysis

Obese vs. Normal

Marik
Ray

ICU Mortality

Nasraway

Alban
Aldawood

Obrien
Peake

4

Intensive Care Med (2009) 35:1152-1170
DOL 10.1007/<00134-009-1424-5




Influence of body mass index on outcome of the
mechanically ventilated patients

Avril 2004, 349 réanimations, 4968 patients, 1008 patients obéeses (20.2%)
dont 216 (4.3%) Obésité Morbide.

The Obesity
Paradox!!!




Conclusion
Ventilation du Patient Obéese En Réanimation

<« Patient obese: Haut risque de Détresse
Respiratoire et a I’hypoxémie

Une Bonne Pré-oxygénation avant Intubation
(VNI + Position Proclive)

<+ Intubation Difficile +++

< Volume courant: 6-8 ml/kg du poids idéal +++




Conclusion
Ventilation du Patient Obéese En Réanimation

e Maintenir une pression de Plateau < 30
cmH20

e FR: 15-21 cycles/min

e Utiliser une PEP de 8-10 Cm H20 +++

e Manceuvres de recrutement +++

e Décubitus ventral si Hypoxémie Majeur
e VNI aprés Extubation
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